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The Butler University Botanical Studies journal was published by the Botany Department of 
Butler University, Indianapolis, Indiana, from 1929 to 1964.  The scientific journal featured 
original papers primarily on plant ecology, taxonomy, and microbiology.   The papers contain 
valuable historical studies, especially floristic surveys that document Indiana’s vegetation in 
past decades.  Authors were Butler faculty, current and former master’s degree students and 
undergraduates, and other Indiana botanists.  The journal was started by Stanley Cain, noted 
conservation biologist, and edited through most of its years of production by Ray C. Friesner, 
Butler’s first botanist and founder of the department in 1919.  The journal was distributed to 
learned societies and libraries through exchange. 
  
During the years of the journal’s publication, the Butler University Botany Department had an 
active program of research and student training.  201 bachelor’s degrees and 75 master’s 
degrees in Botany were conferred during this period.  Thirty-five of these graduates went on to 
earn doctorates at other institutions.   
  
The Botany Department attracted many notable faculty members and students.  Distinguished 
faculty, in addition to Cain and Friesner , included John E. Potzger, a forest ecologist and 
palynologist, Willard Nelson Clute, co-founder of the American Fern Society, Marion T. Hall, 
former director of the Morton Arboretum, C. Mervin Palmer, Rex Webster, and John Pelton.  
Some of the former undergraduate and master’s students who made active contributions to 
the fields of botany and ecology include Dwight. W. Billings, Fay Kenoyer Daily, William A. Daily, 
Rexford Daudenmire, Francis Hueber, Frank McCormick, Scott McCoy, Robert Petty, Potzger, 
Helene Starcs, and Theodore Sperry.  Cain, Daubenmire, Potzger, and Billings served as 
Presidents of the Ecological Society of America. 
  
Requests for use of materials, especially figures and tables for use in ecology text books, from 
the Butler University Botanical Studies continue to be granted.  For more information, visit 
www.butler.edu/herbarium. 
  
 
If material preserved in formalin has dried in the container, a 
solution of a household detergent will usually soften it sufficiently for the 
making of microscopic mounts. This or a dilute solution of sodium or 
potassium hydroxide will dissolve the white polymerized formaldehyde 
deposited on and inside the algae. If microscopic mounts have been made 
in liquids beneath a cover glass sealed to the slide with a cement, the 
liquid evenmally dries Out. The mount can be made useful again by the 
removal of bits of the cement at opposite corners of the cover glass; water 
or a dilute solution of a detergent can then be allowed to seep under the 
cover glass. Aftet examination, the mount can be allowed to dry out before 
being stored away. 
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lThese are es.sentially the abbreviations proposed by unjou.... & Stafleu in Index H .,b.rio,um, 
Part 1. ed. 2 (19~4), adapted to the special requirements of this papel. 
Herbaria in which specimens cited are to be found are indicated in the 
lists below by means of the following abbreviations.' We are greatly in­
debted to the persons and to the institutions and their staffs who have made 
their collections available for this study. 
B, BOtanisches Museum, Berlin-Dahlem; BIRM, University of Birming­
ham, Birmingham, England; BKL, Brooklyn Botanic Garden; BM, British 
Museum (Natutal History), London; BR, Jardin Botanique de l'l~tat, 
Brussels; BUT, Butler University, Indianapolis; C, Botaniske Museum, 
Copenhagen; CAS, California Academy of Sciences, San Francisco; D, 
herbarium of Francis Drouet, Chicago; DA, herbarium of William A. 
Daily, Indianapolis; DT, Algarium de Toni, Brescia, Italy; E, Royal Botanic 
Garden, Edinburgh; EAR, Earlham College, Richmond, Indiana; FC, 
Cryptogamic Herbarium, Chicago Natural History Museum; FH, Farlow 
Herbarium, Cambridge, Massachusetts; FI, Istituto Botanico, Univetsita di 
Firenze; G, ConservatOire Botanique, Geneva; HA, herbarium of Herbert 
Habeeb, Grand Falls, New Brunswick; K, Royal Botanic Gardens, Kew, 
England; KI, herbarium of Walter Kiener, Lincoln, Nebraska; L, 
Rijksherbarium, Leiden; LD. Botaniska Museum. Lund, Sweden; M, 
Botanische Staatssammlung, Munich; MICH, University Museums, Ann 
Arbor, Michigan; MIN, University of Minnesota, Minneapolis; MO, 
Missouri Botanical Garden, St. Louis; NEB, University of Nebraska, Lin­
coln; NY, New York Botanical Garden; 0, Botaniske Museum, Oslo; PC. 
Laboratoire de Cryptogamie, Museum National d'HistOire Naturelle, Paris; 
PENN, Univetsity of Pennsylvania, Philadelphia; PH, Academy of Natural 
Sciences, Philadelphia; PHI, herbarium of Harry K. Phinney, Corvallis, 
Oregon; PRC, Botanicky Ustav, University Karlovy, Prague; PUH, Uni­
versity of the Philippines, Quezon City; S, Botaniska Avdelningen, 
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Namrhistoriska Riksmuseet, Stockholm; ST, herbarium of J. C. Strickland, 
Richmond, Virginia; T, Department of Botany, Florida State University, 
Tallahassee; TA, herbarium of Wm. Randolph Taylor, Ann Arbor, Mich­
igan; TEX, University of Texas, Austin; UC, Herbarium, University of 
California, Berkeley; UPS, Botaniska Museet, Upsala, Sweden; US, 
Smithsonian Institution, Washington; W, Naturhiscorisches Museum, 
Vienna; WU, Botanisches Institut, Universitiit Wien; YU, Osborn 
Botanical Laboratory, Yale University, New Haven; Z, Botanisches 
Museum, Universitiit Zurich; ZT, Institut fiir Spezielle Botanik, Eidge­
nossische Technische Hochschule, Zurich. 
Weare indebted to numerous friends and colleagues who have given 
us assistance in various ways: Mrs. Fay K. Daily, Mr. Donald Richards, 
Dr. Harry K. Phinney, Dr. E. C. Kleiderer, Mr. E. J. Richards, Dr. Wm. 
Randolph Taylor, Dr. Jose Cuauecasas, Dr. Ruth Patrick, Dr. Josephine 
T. Koster, Dr. Karl Rechinger, Mr. P. Bourrelly, the late Dr. T. Arwidsson, 
Mr. G. Tandy, Mr. Kung-Chu Fan, the late Dr. Ray C. Friesner, Dr. John 
E. Potzger, Dr. Paul Cundiff, the late Dr. William A. Setchell, Miss Rosalie 
Weikert, rhe late Dr. Giuseppe de Toni, Dr. Anna de Toni, Mr. Horst 
Smolenski, Mr. 'Harold B. Louderback, Mrs. Grace S. Phinney, Dr. B. E. 
Dahlgren, Dr. ]. H. Hoskins, Mr. Robert Ross, Mrs. Linda Newton Irvine, 
Dr. C. 1. Hickman, Dr. Chester S. Nielsen, Dr. and Mrs. Joseph Rubinstein, 
Dr. Gregorio T. Velasquez, Dr. Grace C. Madsen, the late Dr. F. E. Fritsch, 
Mr. Clare F. Massey, Dr. Maxwell S. Doty, Dr. Otto Jaag, .Nil. Robert Lami, 
Dr. Josephine E. Tilden, Mr. Jan Newhouse, the late Dr. David H. Linder, 
Dr. Lorhar Geider, Dt. EJ.lsworth P. Killip, the late Dr. C. B. Lipman, Miss 
Susy Weckering, Dr. Georges Cufodontis, Mr. Peter A. Green, Mr. Bo 
Peterson, Dr. Lois Lillick, the late Dr. ]. M. Greenman, Mr. Kurt Fitz, Mme. 
A. Hamel-Jukov, Dr. Paul C. Standley, Dr. Charles Baehni, Miss C. ]. Dick­
inson, Dr. Helen Foot Buell, Mrs. Effie M. Schugman, Mr. Spencer Savage, 
Mr. Philip W. Wolle, Dr. O. Hagerup, Dr. Joventino D. Soriano, Miss Vera 
Novackova, Dr. E. Yale Dawson, Dr. 1. H. Tiffany, Dt. ]. W. G. Lund, Dr. 
Heinrichs Skuja, Mr. J. Francis Macbride, Dr. Tycho Norlindh, Dr. T. Has­
selrot, Dr. ]. Ramsbottom, Dr. H. B. S. Womersley, the late Dr. Melvin A. 
Brannon, Mr. john H. Wallace, Dr. A. H. G. Alston, Dr. Bohuslav Fott, Mr. 
E. T. Prange, Dr. Gunnar Nygaard, Dr. Getald W. Prescott, Mr. Roger 
Heim, Dr. H. K. Svenson, Dr. C. E. B. Bonner, Dr. J. C. Strickland, the late 
Dr. Karl Suessenguth, Dr. Herman S. Foresr, the late Dr. O. C. Schmidt, the 
late Dr. 1. P. Khanna, Dr. Lewis H. Flint, Dr. W. Robyns, Dr. Rodolpho 
Pichi-Sermolli, Dr. Ramon Margalef, Dr. Max E. Britton, Dr. Geotge J. 
Hollenberg, Dr. Carl Keissler, Dr. C. E. B. Bremekamp, Dr. Richard D. 
Wood, Mr. E. Manguin, Dr. Arne Hassler, Mr. Jean Mabille, Dr. Eric 
Hulten, Miss Edith M. Vincent, Dr. P. Gonzales Guerrero, the lare Dr. 
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The cost of publication of this manuscript was met with funds provided 
by the Richards Foundation of Chicago. A cOntribution from Eli Lilly and 
Company, IndianapoLis, made possible the engraving of the copper plares 
for the illustrations. 
Angel Maldonado, Dr. G. Evelyn Hutchinson, the late Dr. William R. 
Maxon, Dr. Fred A. Barkley, Dr. A. U. Daniker, Dr. F. B¢rgesen, Dr. Ove 
Sundene, Miss Hilda Harris, Dr. V. J. Chapman, Dr. Herbert Habeeb, 
Dr. Hao-Jan Chu, Dr. Rimo Bacigalupi, Dr. Rex N. Websrer, Dt. J. W . 
Moore, Dr. C. Mervin Palmer, Dr. Harold C. Bold, Dr. Sidney F. Glassman, 
Dr. Cesare Trebeschi, Mr. Gianni Trebeschi, Dr. John Thomas Howell, Dr. 
Achille de Toni, Dr. Nando de Toni, Mr. Norman C. Lahti, Dr. Ralph A. 
Lewin, Dr. Annetta Carter, Miss Alice Middleton, Dr. G. Beauverd, Dr. Jul­
ian A. Steyermark, Mr. Alois Parzak, Dr. Paul C. Silva, Dr. G. M. Smith, the 
late Dr. N. 1. Gardner, Dr. C. V. Morron, the late Dr. Marshall A. Howe, 
Miss Cecile Lanouette, Miss Nell Horner, Miss Edith Mepham, Miss Filo­
mena Fortich, Dr. George F. Papenfuss, Dr. Walter Kiener, Dr. Lawrence J. 
King, Dr. Richard 1. Evans, Dr. Jacques Rousseau, Dr. Kuno Thomasson, 
Dr. Stillman Wright, Dr. Ira La Rivers, Dr. Arland T. Hotchkiss, Dr. B. 
B. McInteer, Dr. Clarence E. Taft, Dr. B. H. Smirh, Dr. C. C. Palmiter, 
Mr. Roberr Runyon, Dr. Harold J. Humm, Dr. R. N. Ginsburg, Dr. LilJian 
Arnold, Dr. John D. Dodd, Dr. Valerie May, Mrs. R. Carala, Dr. Mary A. 
Pocock, Dr. V. W. Lindauer, Dr. Delzie Demaree, Dr. Albert J. Berna­
cowicz, Dr. H. 1. Blomquisr, Dr. Alan J. Brook, Dr. M. S. Markle, Dr. R. 1. 
Caylor, Dr. John 1. Blum, Dr. Louis G. Williams, Dr. John Pelton, Dr. 
G. Haglund, Dr. A. n. Cribb, Dr. Gerald B. Ownbey, Mr. Emil Sella, Dr. 
M. J. Groesbeck and Dr. Herbert 1. Mason. 
FAMILY I. CHROOCOCCACEAE 
Nageli, Gatt. Einzell. Alg., p. 44. 1849. Chroococcaceae Subfam. Euchroococ­
caceae Hansgirg, Notarisia 3: 589. 1888. Chroococcaceae Subfam. Eflchroococ­
caceae Tribus Coccineae Hansgirg, loc. cit. 1888. Chroococc<lceae III. Cloeococceae­
stereometreae B. H eterogloeae Elenkin, Not. SYSI. Crypt. Horti Bot. Petropol. 2: 
67. 1923. Chroococcaceae III. Cloeococceae-stereometreae B. Heterogloeae 1. 
Tegumentotenuiores Elenkin, ibid., p. 68. 1923. -Type genus: ChroococCfIS Nag. 
Cbroo.occacea. Subfam. Eu"hroococcaceae Tribus Phyltothecmeae Haosgirg. Nor:arisia ,: '89. 
1888. Cbroococcaceae 11. GloeocQcce".·planimeJreae Elenkio. Not. Syst. lost. Crypt. Horn Bor. 
Pecropol. 2: 66. 1923. Mer;tmo(iOediaceae Eleokin, ACta losr. Bot. Acad. Sci. U. R. S. S.. II. 1: 19. 
1933. -Type genus: Mer;Jmopoedia Klitz. 
Chroococcaceae 1. Coccoha<:treao Elenkin. Not. Sysr. Crypt. Horr. Bot. Pecropol. 2: 65. ]923. 
-Type genus: SynecbococcUJ Nag. 
Chroocou.aceae lII. Gloeococceae-sJereom.et-r8atJ A. Homoeo8Joeae 2. ExctWLJtae Elenkin. No[. SYSt. 
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